Endothelin receptor changes in hypoxia-induced pulmonary hypertension in the newborn piglet.
Endothelin (ET)-1, a potent vasoconstrictor and mitogen, acts through ETA and ETB receptors and may be involved in the pathogenesis of persistent pulmonary hypertension of the newborn. We hypothesized that hypoxia-induced pulmonary hypertension in the newborn is associated with increased ET-1 release and modified ET receptor characteristics leading to vasoconstriction and vascular remodeling. Therefore, we studied 1-day-old piglets exposed for 3 or 14 days to hypoxia (fraction of inspired O2 = 0.10) or normoxia (controls). ET-1 circulating levels in pulmonary artery and vein were measured. Pulmonary vascular reactivity to ET-1 was evaluated using isolated-perfused lungs. ET binding characteristics were examined in microsomes from pulmonary arteries (down to 100 microns). ET-1 circulating levels are low and are not altered by hypoxia. The magnitude of the initial dilator response to ET-1 decreases after 3 days of hypoxia (P < 0.05), whereas the number of ETB receptors is reduced by 40% in the pulmonary arteries (P < 0.05). ETA receptors are predominant (65-90%) in pulmonary arteries. ETA receptors decrease by 50% after 14 days of exposure to hypoxia (P < 0.05), whereas the constrictor response to ET-1 remains unchanged. The fact that the reduction in vasodilator response parallels the decrease in ETB receptors suggests a decrease in receptor expression. We speculate that the maintenance of the vasoconstrictor response to ET-1 despite a reduction in the number of binding sites is likely due to receptor occupancy. In conclusion, in the newborn piglet pulmonary vasculature, ETA and ETB receptors may be affected differently by hypoxia.